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Abstract 
The underlying principle in problem-based learning (PBL), which is one of the student-centered teaching methods in education, 
is the development of students’ higher-order thinking skills. For this reason, in the PBL process, it is necessary to investigate 
creative thinking, one of the higher-order thinking skills.      
The basic purpose of this study is to reveal the effects of PBL method on creative thinking skills. For this purpose, change in the 
points for creative thinking skills at a university where PBL is implemented was tried to be determined. As the data collecting 
instrument in this study, Torrance Creative Thinking Test Oral A-B Form was used. The study is descriptive in nature and the 
sample comprises first grade students (n=73) in the Department of Statistics at Dokuz Eylül University.    
As a result of the study, an increase in the students’ points for their creative thinking skills was observed at the end of the PBL 
process. In addition, it was determined that fluency, flexibility and originality, which are sub-dimensions of creative thinking 
skills, differed significantly. Moreover, it can also be said that, as a result of the education given with the scenario, the students 
approached events in a multi-dimensional way, were able to adapt to the changing situations, and succeeded in improving their 
view points.   
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1. Introduction 
The most important function of education is to train a sort of individual who can be self-confident, curious, 
creative, innovative and also capable of understanding the differences. How to notice the students having such these 
characteristics is needed to make all students be brought to a point where they can think about the sources of the 
problem and how the solution must be. Creative thinking, one of the thinking skills, includes such skills like 
facilitating the individual’s learning by the realization of  his/her imagination, providing an opportunity for him/her 
to think, expressing his/her ideas easily and getting him/her to acquire new information. 
In order to spread the creatively thinking among students in the school environment, teaching and learning 
environments should be arranged in such a way for the students to improve their creativity in these areas. 
Appropriate teaching strategies, methods and techniques should be used to achieve this (Demirel, 2003). In today’s 
teaching-learning process, choosing appropriate media is so important. 
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Throughout the PBL process, what is noticed is that problem-solving and creative thinking skills of the students 
are being developing. In PBL method, it is so important to make the students research with team spirit as if they are 
the members of the same team. It’s not to be expected that the knowledge is given only by the teacher, but also the 
students should give an effort to reach it (Sluijmans ve ark., 2001). With what is obtained in the process of PBL, 
individuals become a good problem solver by using their thinking skills at the top-level. 
Creative thinking, which is one of the ways of thinking given emphasis in mathematics education, is necessary for 
the individual to be successful whenever he/she faces any kind of problem. In teaching-learning process, in order to 
reach a creative mathematics teaching, it requires that the individuals, whose personal and social abilities are 
specified, should express themselves efficiently, and be able to find the similarities or differences of the problems 
they face, and  carry out multi-faceted classification (Meissner, 2006). 
 
2. The aim and importance of the study 
The aim of this study is to reveal the changes of the students’ creative thinking skills during the process of 
Problem-Based Teaching one of the active teaching methods. Active learning method depends on the learning basis 
that the students have to be aware of their responsibility for their own learning, and another to be said is that their 
participate in learning is so important. In this context, it is obviously seen that PBL, one of the active teaching 
models, has an increasing importance in our developing education system. As the students take responsibility for 
their own education by means of PBL, they also become independent individuals who continue to learn throughout 
life (Ersoy ve diğ. 2010). In PBL process, for this reason, analysing of creative thinking is essential.  
In this study, we look for the answers about whether there is seen a significant difference before and after PBL 
process between the scores of creative thinking of the first-year students of the Department of Statistics, in the 
Faculty of Science at DEU; then we examine if the whole student at the same department during the same process 
has a distinctive difference  between their creative thinking skills’ fluency, flexibility, and originality subscale 
scores or not. 
 
3. Method 
In this study, the model which was utilized, is a general scanning model. The first-year students of the  
Department of Statistics, in the Faculty of Science at DEU, who are trained by ‘PBL’, at the end seen to have had a 
change in their creative thinking skills. 
 
3.1. The study group 
In this study, the first-year students of Dokuz Eylul University (DEU), Faculty of Science, Department of 
Statistics are used as subjects. The study was carried out with n=73 students. 
 
3.2. The tool of data gathering 
Torrance Test of Creative Thinking Verbal A-B Form is used in this study as a data gathering tool. Torrence Test 
of Creative Thinking was published for the first time in the U.S.A in 1966. Torrence Test of Creative Thinking has a 
special importance in literature in terms of the creativity it measures directly. Developed in 1966, the test has two 
parts: a Verbal test and a Figural test. The test includes a total of 10 sub-tests: Verbal Section with 7 sub-tests and 
Figural Section with 3 sub-tests. Sub-tests in Verbal part, respectively: with ‘assume that’ instruction of activities 
like asking, guessing the reasons, predicting the results, developing information, unusual questions and unusual uses 
of them. All duration of the test is approximately 75-80 minutes and scoring the test per person takes approximately 
the same amount of time (Aslan, 2001). About 45 minutes is enough for Verbal Form (Aslan ve Pucccio, 2006). A 
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variety of results have been reached by scoring the responses given by the students to seven activities in the Verbal 
A-B Form of the test in three different sizes as fluency, flexibility and originality. 
The Turkish version of the test was developed by Aslan (2001). Respectively, linguistic equivalence, reliability 
and validity studies were carried out to develop a Turkish version of the test. In each phase of the study, data were 
taken by randomly chosen study groups of  people having different ages and education levels. For the test’s 
adaptation process, as in the original test, data were also taken by the pupils of kindergarten and primary schools 
(from 1st grade to 5th)  and the students of high schools and colleges (Aslan, 2001). At the end of the study, Torrence 
Test of Creative Thinking was accepted as a reliable and valid test. In consequence of this, Torrence Test of 
Creative Thinking Verbal A-B Form is taken in practice by applying the students in the beginning and at the end of 
the education process. 
 
4. Findings  
The result of the data analysis of the study are presented below; 
• Findings concerning the question of whether there is a significant difference between the scores of their 
creative thinking of the first-year students of the Department of Statistics, in the Faculty of Science at DEU before 
and after the process of PBL are shown below. 
Before making a statistical analysis of the data obtained,  whether the data had a normal range or not was 
identified. The table related to the normal range of the data is shown below. 
 
Table 1.  Table of compliance with the normal range of data 
 
Shapiro-Wilks Test Statistics W Statistics 
DEÜ-Pre-Test 0,911 
DEÜ-Post-Test 0,943 
 
Prior to the descriptive analysis, at first it is determined if there is compliance with the normal range of data or 
not (0 < W ≤ 1). In order to determine whether the test scores applied to the study group show a statistically 
significant difference, t-test is put into practice regarding the related samples. The results of the analysis are shown 
in Table 2. 
 
          Table 2. Group of DEU t-test Analysis Results in Relation to the Samples’ Pre and Post-Test Ratings of Total Creativity  Tests 
Sort of Test N  Ss   t                    p 
  Pre-Test 
           Post-Test 
40 
43 
56,40 
66,20 
17,27                
20,47 
2,345         0,022* 
*p<0,05. 
As a result of the analysis, before and after the PBL process, there seems a significant difference between the 
scores of creativity in the students of the study group [t= 2,345; p < 0,05]. After the process, the average of the 
students’ creativity scores (=66,20) is higher than the average ones of the pre-test (=56,40).  According to these 
results, the students involved in PBL process at the end are seen to have developed their creative thinking, one of the 
high-level thinking skills. The students with their own ideas and talents show that they can identify and solve 
problems, and this shows that their creative thinking skills for success in learning is improved. 
• Findings concerning the question whether there is a significant difference between the sub-dimension 
scores of fluency, flexibility and originality, items of creative thinking skills for the students of Department of 
Statistics, in Faculty of Science at DEU are indicated below. 
Lower  level creative thinking skills of the students of DEU are evaluated  from the perspective of fluency, 
flexibility and originality separately. Each of the sub-dimension analysis is described below. 
a. Findings and comments for the lower level fluency dimensions 
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      In the study group, before and after the PBL process, the samples related to the analysis of the students’ fluency 
scores were evaluated with t-test. The analysis can be seen in Table 3. 
         
Table 3. DEU, faculty of science, t-test analysis results of the samples correlated with the pre/post tests 
Taken by the Students of the Department of Statistics, In Perspective of Fluency 
 
Level      Sort of Test N  Ss t                    p 
Fluency      Pre-Test 
Post- Test 
40 
43 
28,38 
30,17 
9,84 
10,00 
0,819         0,415 
 
There appears no significant difference between the study group’s pre/post-tests’ fluency scores. [t= 0,819; 
p>0.05].  It occurs that taught with PBL method, university students’ ability of producing new ideas, also their talent 
of choosing and ordering what the most valuable sort of idea can be between the ones they produce is not at a 
sufficient level, according to the mean fluency scores. However, examining the average scores, the post-test’s 
average’s(=30,17) being higher than the pre-test average (=28,38)  is a condition that needs to be addressed 
again later in other processes. If we think students’ creativity can develop in long process, after much more time 
there requires a need to measure the level of their creative thinking again. 
 
b. Findings and comments for the lower level flexibility dimensions 
      In the study group, before and after the PBL process, the samples related to the analysis of the students’ 
flexibility scores were evaluated with t-test. The analysis is shown below in Table 4. 
 
Table 4. DEU, Faculty of Science, t-test Analysis Results of the Samples Correlated with the Pre/Post Tests Taken by the Students of 
the Department of Statistics, In Perspective of Flexibility 
Level Type      Test  N  Ss        t               p 
Flexibility   Pre-Test 
                  Post-Test 
40 
43 
16,67 
18,47 
4,46                
4,98 
2,211         0,030* 
*p<0,005. 
As seen from the table above, there seems a statistically significant difference between pre/post-tests’ flexibility 
scores of the students in the study group [t= 2,211; p<0.05].  As a result of the training with scenarios, it can be said 
that students are  beginning to assess the events sophisticatedly, can adapt to changing circumstances and are 
successful in developing their point of view. 
c. Findings and comments for the lower level originality dimensions 
Before and after the PBL process, the samples related to the analysis of the students’ originality scores in the 
study group were evaluated with t-test. The analysis carried out is seen below in Table 5. 
 
Table 5. DEU, Faculty of Science, t-test Analysis Results of the samples Correlated with the Pre/Post Tests Taken by the Students of 
the Department of Statistics, In Perspective of Originality 
   Level  Type Test N  Ss      t               p 
Originality  Pre-Test 
                  Post-Test 
40 
43 
11,85 
17,55 
4,30                
6,58 
4,657         0,000* 
*p<0,005. 
Deduced from the Table 5, it can be seen that there is a statistically significant difference between the 
pre/post tests’ originality scores of the students in the study group [t= 4,657; p<0.05 ]. As a result, by means of 
student training with scenarios during the PBL process, it can be said that the students think peculiarly and they 
begin to produce new information with the ability of high-level thinking. 
Conclusion And Suggestions: 
First-year courses are taught with PBL model in Department of Statistics at DEU. As a result of the 
evaluation of Torrence Test of Creative Thinking Verbal A-B Form applied in the process of PBL, there brings into 
view that the teaching method in use increases the creative thinking ability of the students. At the end of the PBL 
process, it is shown that the students can identify and solve the problems with their own ideas and abilities and 
develop their creative thinking, one of the high-level thinking skills. 
3498   Esen Ersoy and Neş’e Başer /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  3494 – 3498 
Paying attention to the sub-dimensions, we can indicate that students can evaluate the events from a variety 
of points of view, show adaptation to changing circumstances and they are successful in developing their 
perspectives, also can think peculiarly and produce new information with high-level thinking. 
This result revealed the effectiveness of the teaching method applied. The conclusion is parallel with other 
studies(Yaman ve Yalçın, 2004; Boran ve Aslaner, 2008; Yeo, 2008; Cheung, 2011). Yeo (2008) expresses that the 
students take the responsibility for learning with more flexible thinking at every stage of PBL method. In addition, 
Yeo indicates that creative problem solving, problem identification, stages of assessment and concluding can be 
developed by PBL method. In another study, Kamin at al.(2001) say that PBL, one of the teaching methods, has 
positive effects in the development of creative thinking. They also add that the groups involved in PBL practices 
developed creative thinking by means of brainstorming while they were hypothesizing and creating new ways of 
learning. Oon Seng(2000) states that as the cognitive functions of creativity: thinking, dreaming, having different 
perspectives, flexibility, fluency, originality and enrichment affect deeply the students’ capacity of learning and 
problem solving, also their skills’ development. These studies show that PBL process has a contribution to the 
development of students’ creative thinking skills. Different from the traditional teaching methods, this teaching 
method increases the skill of the individual’s creative thinking which is one of the high-level thinking skills. This 
attained point is so important because especially nowadays there is much need for individuals being able to think 
creatively. 
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